Human brain phenolsulfotransferase. Regional distribution in Parkinson's disease.
Brain phenolsulfotransferase (PST) in 105.000 x g supernatant fractions prepared from post mortem human brain catalyzes the sulfate conjugation of dopamine (DA). Using 50 microM DA, the PST activity was linear up to one hour. The KM value for DA was 3.1 microM. Higher concentrations of DA from 25 b microM up caused inhibition of PST activity. Assessment of regional distribution in normal brain using 20 microM DA concentration revealed the highest PST activities in temporal and frontal cortex. About ten times lower activities were measured in parietal and occipital lobe, amygdala, hypothalamus, and hippocampus, whereas the nucleus accumbens, nucleus basalis of Meynert, caudate nucleus, and substantia nigra showed the lowest activities (about 1% of those in frontal and parietal cortex). In the brains of subjects with Parkinson's disease (PD) treated with levodopa, a significant reduction of PST activities was observed in hypothalamus, frontal and temporal cortex, amygdaloid nucleus, occipital and parietal cortex (between 20 and 38.8% of controls). Depletion of PST activity was less severe in hippocampus (46% of controls), nucleus accumbens, putamen, and substantia nigra (67 and 72% of controls, respectively). No changes were observed in the nucleus basalis of Meynert, while PST activity was increased in the caudate nucleus (174 to 203% of controls). The presented data indicate that on PD brain the PST activity is reduced in areas of the cerebral isocortex and limbic system, while in the basal ganglia it is either mildly reduced (putamen) or increased (caudate nucleus). Selective changes of PST activity in PD brain may indicate an important function of this enzyme in the metabolism and/or storage of DA under pathological conditions.